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LYUBARSKIY, G. Ya.

e [
USSR /Physics - Honlinear Plasma 11 Sep 51

Oscillations

"Nonlinear Theory of Oscillations of Blectron
plasma,” A. I. Akhivezer, G. Ya. Lyvbarskly

vnok Ak Nauk SSSR" Vol IXXX, NWo 2, PP 193-195

Solves the simplest uniform nonlinear problem:
Considers the longitudinal oscillations in un-
bounded plasma at sbs 2€ro, with the state of the
plasma characterized by the ordinarily used distri-
pution function of electron density n{r,t). AcS-
knowledges the interest and valued discussion of
Acad L. D. Landau. gubmitted by L. 1D, Landau

18 Jul 51. -
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_State)," G. Ya. Lyubarskiy, L. E. Pergamsnik

B

USSR /Physics - Magnetronm, Statistical 21 May 52

Theory

"gtatistical Theory of the Megnetron (statistical

"Dok Ak Nauk SSSR" Vol LXXXIV, Wo 3, pp 491-hok

rical megnetron with couplex:
4{th thin axial cathode of
smaller radius r; the magnetic fleld H is parallel
to the oxis and the applied potential difference

is § . Explains how far the statistical approach
is convenient for description of the statistical
state of the magnetron, under the assumption that

225785
5

and leaving the electron gas

Considers a long cylind
anode of radius R and ¥

]

the electrons entering

to the electrodes do mo
of stetistical equil. Employs the method of self-

matching field in the statisticel study. Compares
results of the statistical theory with A. Hull's.
Submitted by Aced M. A. Leontovich 1 Apr s52. _

(PA b no. GbE: U3 .,_,uv

225785

+ markedly disrupt the state:
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LYUDARSKY, & Yoo
USSR/Physics-Endovibrators
Card 1/1 Pub, 153-18/22

Author

Akhieser, A, I. and Lyubarskiy, G?,x‘},‘

Title Theory of coupled endovibrators

Periodical

Abstract
field equations are derived
Sipelnikov, P. M. Zeydlits,
2 foreign.

Institution

Submitted April 3, 1954

APPROVED FOR RELEASE: 08/31/2001

Zhur. tekh. fiz., 24, 1697-1706, Sep 1954

Proper frequencies of two endovibrators coupled through narrow and
and long slits in metallic separators are computed.
and integrated.
0. Zavgorodnyy.

The necessary
Indebted to Prof. K. D.
Six references including

CIA-RDP86-00513R001031130003-9"
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USSR/Physics - Endovibrators FD-313k
Cerd 1/1 pub. 153 - 9/19
Author Akhiyezer, A. I.; Lyubarskly, G. Ya.
Title Theory of ccnnected endovibrators.bzgxz
Periodical Zhmr. tekh. fiz., 25, No 9 (September), 1955, 1507-1603 .
Abstract The authors consider the propagation of waves in a series of indentical

Submitted

endovibrators connected with one another by narrow and long slots for

which the parsmeter a - i/(1n[L/d]) is considerably less than unity, where
7. is the length and 4 is the width of the slot. In the series it is possi-
ble then to have the propagation of both endovibratorial and alsc slot
waves whose iength is determined by the length of the slot. The pass band
in both cases is proportional to the sbove parameter alpha, excluding the
case of resonance between endovibrator and slot waves, when the band - re-
mains proportionsl tc the square root of alpha. The displacement of fre-
quency in the absence of resonance both for endovibrater waves and 2150

for slot waves is proportional to parameter alpha and this frequency shift ;
15 a linear function of the cosine of psi, the shift in phases between the
oscillations in two adjacent endovibrators. In the case of resonance the
displacement in fregquency is proportional tc the square root of the linear
function of cosine of psi multiplied by parameter slpha. The authors thank
K. D. Sinel'nikov, Ya. B. Faynberg, and P. M. Zeydlits, and G. Zavgorednyy.
Ore reference: ibid., 24, 1697, 1954.

April 1, 1955
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‘Aﬂinznt._A._L ; Lyubsrskil, G, Ya.: an Fainberg, Ya. B.
On the radiation of Ehﬂrgﬁd_m:ﬁﬂjﬁ)oﬁng thréugh _—é—-

cospled regonatars. 2. Tebn, Fig 25 (1955), 2526
34, (Ru_ssign}

e rdiationd from a charge maving with a constant
~velacity in & periodic structure is investigated. The method
usad is based on regarding the motion of the charge as
Producing forced oscillations in the structure. The radia.
-tiont is then associated with Tesonance hetween the gelf-
oscillations of the structyre and the “‘external force”
connected with the moving charge. The condition for
resonance determincs the radiation 8pxctrwin, and the
rate of radiation can be calculated. Severai examples are
treated. One of these deals wiih a meving usciliating dipofe
instead of a chazge and involves the Dopnler Leliger It
suggests a method for generating micro-wives, 1\ ’
!

N. Rosen [Haifa},

03-9"
APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R0010311300



"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001031130003-9

Abs Jour

Author
Title

Orig Pub

Abstract

| ‘ o .
,/_45/5’('-—313?‘13 Qv O TR
J
Category :

: Ref Zhur - Fizika, No 1, 1957, No 1709

-
.

.
.

: Akhiyezer, A.I., Lyubarskiy, G.Ya.

i S

553 20T (gl Al R B S

VAT AR R EES
= S NS AR

USBR/Electronics - Cas Bischarge and @as-fiischarge Instruments H-T7

On the Stdbility of the Distribution Function of Electron Plasma.

Uch. zap. Khar'kovsk. un-ta, 1955, 6k, 13-16

An investigation was made of the stability of the stetionary state in
electron plasma in response to spall distunbanies. 1t was established
that any monotonically decreasing energy-distribution function is stable
with respect to small disturbances of the field and of the density. It
is also shown that an electron beam of low density is unsteble in the
plasma for all electron velocities in the beam and for any dependence of

the plasma electron distribution functions on the energy.
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, A.I., L IY, G. Ya.l FAYH’BERG Ya.B.

FHGU
Honlinear theory of oscillations in plasma. Uch,zap. .
64 1no.6:73-80  '55. (MIBA 10:7)

(Electric discharges through gases)
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Lyubarskiy, Grigoriy Yakovlevich

~—

Teoriya grupp i yeye primeneniye v fizike (Theory of Groups and Its
Application in Physics) Moscow, Gostekhizdat, 1957. 354 p.
6,000 copies printed.

Bd.: GCoryachaya, M.M.; Tech. Ed.: Gavrilov, S.S.

PURPOSE: This book is intended for senior students of physics in
universities, graduate students, and sclentific workers
specializing in theoretical physics.

COVERAGE: The book is a revision of a course of lectures which the
author delivered in the course of a number of years at the
University of Khar'kov. The fundamentals of the theory of

Ccard 1/12
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FRISRINEE

Theory of Groups and Its Application in Physics 463

groups are given and certain concrete groups are studied. Compact
but detailed and systematic theory of the representation of groups
is presented. The representations of such groups which are important
‘{n theoretical physics are studied. The principles of the application
of abstract concepts of the representation of groups in theoretical
physics are demonstrated. Many illustrative examples are given.

At the end of the book are tables giving a detailed description of
230 space groups and tables of the characters of certain groups.

The author thanks N. Ya. Vilenkin, I. M. Gel'fand, M. G. Kreyin,

Ye. M. Lifshits, and 0. V. Kovalev for their advice and assistance.
There are 85 references, of which 47 are Soviet, 21 English,

13 German, and 4 French.

Ca‘_rd,2/_1,2 e
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{YUBARSKIY, G. Ya,, mx:n:zm , A. T., FAYNBERG, Ya. B.

"Ceorenkov Radiation and the Stability of Beams in the Wave Guldes
of Slow Waves used in Linear Accelerators," papers presented at CERN
Symposium, 1956, appearing in Nuclear Instruments, No. 1, pp. 21-30, 1957
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AKHIYEZER, A., AKHIYEZER, N, LYBARSKIY, (¢ 9 PA ~ 28le

Effective Beundary Cenditien en the Sueface ef ¥ultiplylng and
Ylewing dewn Medium. -

(uffektivaoye gramichneys usleviye ma peverkhnesti razdela

mul 'tiplitsituyuskchey i zamedlyayushopey sred - Russian)
Zhurlal Tekha. Fiz., 1957, Vel 27, Nr h, pp 822-829, (U.S.S.R.)
Recsived 541957 Reviewed 6/1957

The effectiv beundary cenditien at the beundary of the multiplicatery-
and the slewimg dewn medium are ebtaimed fer the case im which the
slewing dewn characteristics ef beth media are the same, It is agsumed .
that the multiplicatery medium £i11s the right half-space (x> 0) whilst
the left malf-space is filled by the slewer-dewn (x-great distances ’
frem the flat boundary). As the dimensiens of the multiplicatery medium
are imfinite, whilst a steady preblem is present, the auliiplicatery
facter ef the meutrems 1s assumed te De equal te eme in the cass ef the
determinatien of the effective beundary conditiers. Thepquatien fer the
slewing-dewn precess of the fast neutems is set up and is them taken as

a diffusien equatiem and reduced te the ferm of an integrﬂ_difrerential
equatien with 2 difference as kormel. The preblea ior.sists in finding an
asymptetic representatien of fg ) with £2>1. &= ,where L, is the
diffusien lemgth eof the peutrenrs with x) 0. Tke pr lem iz selved by
applying a methed resembling that ef Viner-Gepf. In an appendix the

exact cemputation is carried eut,(With 3 citatiens frem Ulav publicatins)

T i

APPROVED FOR RELEASE: 08/31/2001
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Effestive Beumdary Cenditien en the Surface of Multiplying PA- 28le
and Slewing Dewn Medium.

ASSOCIATION FTI of the Aocademy of Selemce ef the Ukraimiam $SR, Charkew,
(FTI AN USSR, Kharkev)

PREYENTED BY

SUBMITTED 1.1e.1956

AVATLABLE Library ef Cengress

Card 2/2
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56125/ 52
AKEITEZER, Aelsp KAGANOV ;. Molos L KIL, Gola,
in

ua the Avserptisn ef mtrw Keta
(0 pegloshchenti ul'trazvi 4 % etallakh, Russian)

PERIODICAL Zouras] Eksperime i Tesret, Fisiki, 1957, Vel 32 Nr- L, pp 837 < 8l

ABSTRAGT

card 1/2
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(UeSeS:lie)

When investigating the abserptien ef seund vibratiens in selid bedies,
we have te distinguish Detween twe cases, - (a) the frequency ef the
seund vibratiens « is censiderably higher than the reciprecal value of
the relaxatien tims 7 ; (b)w € 1/7 o In this first case (T >1 ) it
_ 4s pessible te treat the abserptien ef seund as an abserptien ef seund
quanta with the energy fiw and with the impulss n 'k (K denetes the
weye vecter eof the seund wave)o This abserptien takes place as result
- of the cellisiens of the seund quanta with the quasi-particles charscCe
. terising the energy spectrum of the selid bedy, 1.0 in the usual di-
~ elestric media with the phenens, and in the metals with electrens and
phepens, In the gacend case (w7 «4) the seund vibratiens may be
viewsd as a certain external f1e1d in which the gas ef the quasi-pare
ticles is situated and which medulates the anergy ef these particles..

- The paper under review investigates the abserptien ef seund in the
petals &t lew temperatures, In this case the réle played by the phenqns
is unimpertant as thelr number tends tewards zere in prepertien teo T
if the temperature is reduced, The abserptien of seund is caused by the

’

CIA-RDP86-00513R001031130003-9"
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: 56-4-25/52
On the Abserptien eof Ultrasenics in Mstals
interactien ef the seund wave with the cenductien elactrens. It is pes..
sible that alse the experimentally ebservable difference of cesfficients
of abserptien ef ultraseund in metals in their nemmal and in their su..
pracenductive state is cennected with this phencmenen, First ef all the
papsr under review discusses the case ¢7 & ./, In this centext, the
changes ef ths distributien functien ef the slectrens with respect te
time and space are essential, The sound field alters the energy ef the
electrens, and thus alse the chemical petential . and the temperature

T are altered, In the metals, heat cenductance has at lew temperatures
ne censiderable influence on the dissipatien eof the energy. This dis-
sipatien iz mainly caused by a "frictien" ef the electren gas, It is
pessible te neglect the appearing magnetic field and te censider the
electrical fisld as lengitudinal, With the aid ef the equatien which is
obtained by linear appreximatien it then is pessible te determine the
dissipstien of the energy,

ASSOCIATION Physical-Technical Inatitute, Academy ef Sciences ef the Ukrainian SSSR
FRESENTED BY '

SUBMITTED 3 April 1956

AVAILABLE " Library ef Cengress

Card 2/2
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Jorpuits; 8,0, Using tie Radioactivs Irdlcntor Nethod in nhl-..»ﬁ-n? )
tiors of Burfae Phenomens Paysics . 1

.. .. Boundary Conditicn for Muliislyisg and g Me TR Interfuce pls)
:N., B.I. Yertin, asd B.G. lazarey, Obtalning Pure Metals -

PEASE T B0OK EXPLOTTATTON 50v/8012

Axalemiym nmuk Ukruinskoy SSR. Otdelenlye fizlko~cntenatizbesxtsh nauk.
Basalys po mirnam ispol'zovaniyu atmnoy saergil

Trudy (Trensactions of the Session o2 Pracetul Uses of Atonic Dnergy), Kiyev,
Isd-vo AN Ukrafoscoy SSR, 1959. 135 p. 2,500 coples pristed.

Resp. &, M. V. Pusechntk, Doctor of Physica ani Mathematice; Bdltorial Board:

A, K. Yal'ter, Academti:ian, Acadsay of Sclenzes Ukraicaxan 553, 0.7, Nezets,

Casdtdate of Physics asd Hetheaatics, N. V. Pasectinik, Doctor of Physics and
Matheaatics; L4, of Publishing House: T. K. Reaeantk; Tech. I4.:
H. P. Raxnltna,

PORFOSE: Thts collection Of articles 1s intended £Or Dhyeicists and scientifio
persoanel working in nuclear research.

COVERAGE: Tha articlss in this collactioa discuas lizear protoa accelerators,
alsctron accelentors, elastrostatic acielemmtors, magietron lensas, the
Lntersction of charged particles and neutrons with zaclaei, the spplications
of tagzed atcas 1a piysics ressarch, and experinestal sethods. Boxe of the
articles are descrifticcs of alrvedy extatiag ausledr lastallations and ez-
perimeatal ajparstus. ¥o perscoslities are meaticned. THers is o ddltog-

. Tephy of Boviet acd non-30viet sources at the ind of scat of the articles.

Sinel'atkov, K.D., P.X. Zaydlits, A.M, Nexrushevich, L.I. Bolotia,

JIn. 8. Bhotskever, B.S. Akadasov, B. Ye. Kamal, L.A. lecatsrish,

LY AibYrezer, T Lifantes, 18l B. Pambderg, L. Rotenizverg {Ducesasd),
§ Ya, NI, Xaamnov, asd L.B. Pargaeantk.  20.5-Mav Linear

celsratirs s

" Eisel'ntkov, K.D., P Zarilits, I.A. Gristaywr, L. i, Kitayevaxty,
VA.X. Axhiyegar, “a. B. Fayabderg, A.P. Zelivency, and Yo A, Rizkoyuk,
Dactron Accelerator with aa Outpus Exergy of 3.5 Mev T e

Tal'tar, A.K., and AA. Saygikalo. A M-er Electrostatic Accelerator
fox Pr oo Mutlear Neasurssents 'Y

_Akshanov, B.8., and P.I. Strel'sikov. A 2.3-Msv Eorizootal-Type
Clectrostatiz Gamembor —— - 3

wikhiyetar, A.I., and A.Q. 3itenkn. Internctioa of Fast Deuterons
Vith Huclel - 57

«
a ey, AP., ALK Val'ter, and B. ¥. Yezel'soti. Reacty
%3 B2tk Deikirons Bt = of &

JDertxo, 8.P., end Yu. P. Aatuf'yuv. Cazm-Beswasces 23 Reactions
of Froton Capture by J11icoa Taclapes and Eaergy Levels of the ¥uslans 7O

Yeastsian, R.A., and Yo. D. Fedchazco. Investigmticn of Klassts
Boattaring BT 18.7-Nev Ederay Frotans on Miekul and Sopper Muclet

™
Til'ter, A.K., aad X, Ya. Roweomrntoa. Elastie Seattesing of
.,u..,nnnos.-.v,w;:hnn-r Cepper, Lead, Blamith and Ursadia Nusleg 8
Busets, O.F., and N.V. Pasecinik. Seutron Spectroneter i Tt
“Y5e UITES 3-Mav Eaargy Daad B

.

Burctuk, I.P., V.P. Vertelxyy, B.D, Kcenstanticer, O.F. Besets, aca
TV Pisechnik. Spectra 62 Test Beutions Scatlered by Atsate Baoiel o
Jazaltn, YA., N.8. Eoyrtis, 0.9.° Keradtad, NV, Pasechotr, asg
V. IT7Strizhax, Yonelsatic Scatierisg Cross Sectivos of Zast Seautrons 10

P S d 8
37 Bepeated Lonal Recrystallftation mnd the Use of Radl

Caztive Isot
Lor Investicating the Nechanies of Refining Metal Impurities d&rpnwx-

Wiselyuk, Yo, 0., P.I. Baranskly, acd ¥, Ye, Kosenkn, Using Radioactive

“Yaclopes in Inmatigaticns of Cocdition and Dietritution of Impurities
1n Germanium

CIA-RDP86-00513R001031130003-9"
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LYUBARSKIY, Grigoriy Yskovlevich; GORYACHAYA, M.M., red.; YERMAKOVA,
Ye.A.,, tekhn.red., =

[Theory of groups and its use in physics] Teoriia grupp i ee
primenenie v fizike, Moskva, Gos.izd-vo fiziko-matem.lit-ry, 1958,
354 p. (MIRA 12:4)

(Groups, Theory of)
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AUTHORS: Akhiyezer, A,
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5/898/b,/000/02/13/023

ivnyy zhurnal, Fizika, 1960, No, 2, p. 73, # 3070

TITLE: The Effective

I., Akhlyezer, N, I., L_E_- barskig! G, Ya,

Boundary Condition on the Interface of a Multiplying

and Moderating Medium

PERIODICAL: Tr. Sessii AN UkrSSR po mirn. 1spol’zovaniyu atomn. energii. Kiyev,
AN UKrSSR, 1958, pp. 107-115

TEXT: The distribut
described by the diffusion

ion of thermal neutronaﬂin a multiplying medium is
equation: AN, + N /)" = 0, where A= L+/fx—1, L

is the diffusion length, K is the coefficien:g of multiplication, In a cer’tain

region near the boundary o

f the multiplying medium with a reflector, Equation (1)

is not applicable and yields an incorrect expression for N . If dimensions of

the multiplying medium surpass the thickness of this layer considerably and if

the distribution of the neutrons near the boundary is without interest,

Equation (1) can be used for solving boundary problems by introducing the
effective boundary condition which compensates the incorrectness of the shape

of the curve N+ (x, ¥, z) near the pboundary. In the general case of a boundary

of arbitrary shape this condition can be expressed in the form M

Card 1/2
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The Effective Boundary Condition on the Interface of a Multiplying and
Moderating Medium

ON /vy = -(boo/ace) XN, /L , where v is the direction of the inner normal to the
bouﬁdaxfy surface, aopo aﬁd oo are coefficlents whioh are chosen in such a way
that the asynptotic bahavior of N, should colncide with that obtalned from the
solutlon of the kinetic equation. An infinitely extended medium is considered
which is divided by the plane x = 0 into two parts: the left semi-infinite space
filled with the moderator, and the right one filled with the multiplying medium.
The moderating properties of both media are considered to be equal and K = 1, The
density n of the superthermal neutrons formed as a result of the moderation of

fast neutrons is expressed by the authors in conformity with the age theory. H
is assumed that neutrons with an initial energy (age 7' = 0) are distributed
according to the law n (x,0) = €N (x) at x >0, n (x,0) =0 at X<0 (€ 1is a
certain coefficient). Then the dei’isities of thermal neutrons in the left and
right semi-infinite spaces N and N sagisfy a system of in egro-di?grential

equationg of the gecond order: deNI/dx =-ﬁ N, - €p/2 'ﬂ"l,‘o) I, I= N+(x’) exp
[-(x-x' )/4%1 ] ax!. Applying a method clost *to Wiener-Hopf's method the authors
succeeded in°finding the ratio 8oy/Doc AN the form of quadratures; for small ©/L

ratios a simple analytical expression was found, In the appendix the mathemattca.l

apparatus used 1s applied to a more general integro-differential equation, LH/
Card 2/2 A, Ya, Temkin
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AKHIYEZER, A.I. [Akhileszer, 0.1.}; LYUBARSKIY, 6.Ya.[Liuvbare'kyi, H.IA.J:
] * >0 o Ry T

POLOVIN, R.V.

_ in Bnglishl.
Stuple waves in sagnotohydrodynamics Lwith summey T JRE 10,

Ukr.fiz.zhur. 3 no.t:433-4438 Jl-Ag

1. Figiko-tekhnicheskiy institut AN USSR 1 Khar'kovskiy gosu-

da.ra tvennyy institut.

(Magnetohydrodynamics)
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Simple magnetoacoustic waves. Ukr.fiz.zhur. 3 n0o0,5:567-570
5.0 58, (MIRA 12:2)

1. Fiziko-tekhnichesldy institut AN USSR i Ehar'kovskly gosu-

darstvennyy universitet.
(Magnetohydrodynanics)
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I oasibility of rarefaction shock waves in magnetohydrodynamigs.
|.£1z.2hur. 3 no.5: 571-574 S-0 '58. (MIRA 12:2)

1. ,K‘nar kovskiy gosudarstvennyy universitet i Fiziko-tekhniches]dy

institut AN USSR,
: (Magnetohydrodynamnics) (Shock waves)
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AUTHORS: Kovalev, 0. V.. Lyuabarskiy, G. Ya. 57-28-6=3/34

TITLE: On the Contact of Energy Bands In Crystels
) (0 soprikosnovenli energeticheskikh polos v kristallakh)

PERIODICAL: zhurnal Tekhnicheskoy Fizikl, 1958, Vol. 28, Nr 6,
pp. 1151-1158 (USSR)

ABSTRACT: In the present paper the authors investigated the
degeneration of the snexgy levels of electrons in
crystals, which are connected with the spatial symmetry
and with the symmeiry with respect to a modification
of the time signal. Lt is known that some crystals have
pno insulated energy tands. The article mentions all
spatial groups having thess properties. The method
employed in thie papsr for establishing concepiions of
spatial groups differs somewhat from those described
previously (referanies ', 2, and 10). In the electron
theory of solide the electrcn in the crystal is looked
upon &g & particle in tlhe periodic potential field. Its
wava funciion corresponds to the Schrddinger {Shredinger)

Card 1/3 equation if it 1is possible to do without spin-orbital
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Oﬁ'the Contact of rmergy Bends in Crystals 57~28~6-3/34

interaction. I% can b2 represented as the superposition
of the wave functions=

t[(er; - E ¢
Yeplzs t) = ¢ [ K ]UkE(r)o

If there is no spin-orbital connection, & trivial
degeneration always takes place which depends on the
orientation of the spla. It is different if spin-orbital
connection plays an impgortant part. Trivial degeneration
vanishes (reference 4), and taking sccount of symmetry with
respect to the modifilation of the time signal in every
rage leads to the concluslon concerning the touching of
bands. Therefore, the invesilgation of every spatial
group in the presence ¢f u spin-orbital connection is
suparfiuous. All results cbtained which relate to the
connection tetwsen degenerastion of energy levels and the
spatial symmetry of the srystal hold not only in the case
of electrons but aliso phonons, spin waves, exitons, and
other quasiparticles. Actually, only the fact is utilized
that the wave function corresponding to any energy leveil,

Card 2/3 because of symmetry transformation, goes over into a function
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on the Contact of Energy Bands in Crystals 57-28-6-3/3%4

that corresponds to the same energy. It is, however, clear
that every function describing the state of the phonons,
spin waves, or exitons ir the crystal, possesses this
property in so far as the transformation of crystal
symmetry leaves all conditions of the respective crystal
symmetry unchanged. The authors thank I. M. Lifshits for
valuable discussions of the subject. ‘here are 1 table and
10 references, ¢ of which are Soviet.

ASSOCIATION: Fiziko-tekhnicheskiy institut, AN USSH
(¥hysical-Technical Institute,AS Ukrainian SSR)
Khar'kovskiy gos. universitet im. A. M. Gor'kogo
(Khar'kov State University imeni A. M. Gor'kiy)

SUBMIYY'TED: November 6, 1956

1. Crystals—Energy 2. Nuclear energy levels 3. Electrons—
Theory 4. Nuclear spins 5. Mathematics

Cerd 3/3
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24 (1), 24 (3)
AUTHORS: Lyubarskiy, G. Ya,, Polovin, R. V. S0V/56-35-2-30/60
e e e
_TITLE: On Simple Magneto-Sound Waves (Prostyye magnitozvukovyye
volny)

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1958;
Vol 35, Nr 2 (8), pp 509-509 (ussRr)

ABSTRACT: The following law was demonstrated in ordinary
hydrodynamics: In a simple wave, the points with a high
density move faster than the points with a low density

if the iequation ( 0°(1/g)/8p%)>0 is satisfied. In
magneto hydrodynamics there are 3 types of simple waves:
fast and slow magneto-sonic waves and Alfvén (Al'fven)
(magneto-hydrodynamic) waves. The Al'fven waves are
characterized by a constant density and by a constant
velocity. In the slow and fast megneto-sonic waves the
points with higher velocity move faster if the above-given
condition is satisfied. This implies in particular the fact
that automodel waves are always expansion waves. The
dependence of phase velocity on density leads (as also in
ordinary hydrodynamics) to the following conclusion: In the

Card 1/2
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On Simple Magneto-Sound Waves S0V/56--35-2-30/60

regions of contraction the liquid continues to contract
as long as no shock wave is generated., The authors thank
A. I. Akhiyezer and A. S. Kompaneyets for their useful
advice. There are 2 references; 2 of which are Soviet.

ASSOCIATION: Fiziko~tekhnicheskiy institut Akademii nauk Ukrainskoy SSR
(Physico-Technical Institute,AS Ukrainskaya SSR)

SUBMITTED: April 4, 1958
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10 (4), 24 (3) —.
AUTHORS: Polovin, R. V. ,('Eaxha,rsf—fiy,/ c. fa.

TITLE: The Impossibility of Expansion Shock Waves in
Magneto~-Hydrodynamics (Nevozmozhnost' udarnykh voln
razrezheniya v magnitnoy gidrodinamike)

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1998,
Vol 35, Nr 2 (8), pp 510-510 (USSR)

ABSTRACT: The law of Tsemplen remains valid also in magnetic
hydrodynamics for any intensity of the explosion and for
any direction of the magnetic field if the conditions

(62(1/9)/ap2)s:>0 and (Op/aT)?:>0 are satisfied. An

increase of the pressure in the shock wave causes an
increase of density. A formula ig given for the calculation
of the change of the magnetic field H when a shock wave
passes by. Weak magnetic fields are intensified, but strong
magnetic fields become weaker. This is an argument in favor
of a certain equalizing influence of the shock waves. The
authors thank A. I. Akhiyezer and A. S. Kompaneyets for

useful advice. There are 4 references, 4 of which are Soviet.
Card 1/2
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The Impossibility of Expansion Shock Waves in SOV/56—35-2~51/60
Magneto-Hydrodynamics

ASSOCTATION: Fiziko-tekhnicheskiy institut Akademii nauk Ukrainskoy SSR
(Physico-Technical Institute,AS Ukrainskaya SSR)

SUBMITTED: April 4, 1958
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24(3), 10(4) S0V/56-35-3-25/61
AUTHORS: Akhiyezer, A. I., Lyubarskiy, G. Ya., Polovin, R. V.
TITLE: On the Stability of Shock Waves in Magnetohydrodynamics (ob

ustoychivosti udarnykh voln v magnitnoy gidrodinamike)

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 19586,
Vol 35, Nr 3, pp 731-T37 (USSR)

ALBSTRACT:  The present paper aims at investigating the stability of plane
magnetohyarodynamic shock waves against minor disturbances in
dependence on the distance to the explosion front and on time.
It is shown that magnetohydrodynamic shock waves become in-
stable and may be split up into several shock waves if the
number of magnetohydrodynamic, magnetosound-, and entropy waves
leaving the explosion front is different from six. The method
of investigation is then described. By basing on the system of

n auk auk
equations (1) gé% Xik(u) el Tik(u) T 0=0 - 1,241,

where uy is the total of hydrodynamic guantities (velocity v,

magnetic field H, density o entropy 8); Xiy(u) and Tik(u) are

Card 1/5?
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On the Stability of Shock Viaves in Magnetohydrodynamics

functions of U, LPTEREL x is the distance to the explosion

front, and t denotes the time. (1) is, in the following,
linearized for u, and u,,, and the system of equations (2)

thus obtain.i is solved. Investigation of stability of shock
wmaves is » 4 on Syrovatskiy's (Ref 2) assumption that in
magnetohydrodynamics there are seven types of onedimensional
plane waves: 1) magnetohydrodynamic waves with the phase veloc-
ities Ve T Vx, Ve + Vx, where Vx = HX/V4ﬂQ; 2) magnetic sound

waves with the phase velocities v _-u_, v. + u_, veomuy and

x

2 2 2 2.2
v_+u, where u?: =%[V + ¢+ \{(VZ + 02) - 4e°V ],
V- g/'d,ﬂo' (¢ = velocity of sound); 3) entropy waves the phase

velocity of which coincides with the velocity of the liquid Vo
It holds that (8): u_,évxéu+. In the following it is shown

what waves show convergence and divergence respectively at what

phase velocities. Stability is obtained only in the following
3 cases:

Card 2/}13
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4) u--1<"'1x<v1x’ v2x<u2-
B) VL8 “2-<V2x<v2x (9)

c) u1+<V1x V2x<v2x<u2+

(cf. Fig 1).

The muthors further investigate such cases in which the magnetic
field develops parallel to the wave front and in which it is
vertical to it; the respective conditions for stability are
given (equations 10-13). In conclusion the case of anAl'fven
rotary shock wave is investigated and the conditions of sta-
bility according to scheme (9) are discussed for various cases.
The authors thank L. D. Landau, A. S. Kompane,ets,and G. I.
Barenblatt for discussions and advice. There are 6 figures and
2 references, ~- shich are Soviet.

Fiziko-tekhnicheskiy institut Akademii nauk Ukrainskoy SSR
(Physico-Technical Institute of the Academy of Sciences,
Ukrainskaya SSR)
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24(3), 21(7) 50V/5%-35-5-33/56
AUTHONS: ( Polovin, R. V.
mhe Splitting-Up of a “mall EBxplosion in Mugnctohydrodynumicn
(Rasshchepleniye nalogo razryva Vv nagnitnoy gidrodinamike)

7hurnal cksperimental'noy i teoreticheskoy fiziki, 19958,
vol 3%, lr 5, pp 1201-1233 (USSR)

M. E. Kotchine (Kochin) (Refa 1, 2) in 1926 investigated the
problem of the decay of any nydrodynamic plane exylogion,
basing meinly on the fact that on each side of the primary
explosion, either a ghock wave or an automodel-like rare-
faction wave may be propagated. In nagnetic hydrodynamics
decay is, as a rule, much more complicated: On each side of
the primary explosion up to 3 waves (shock waves or automodel-~
like waves) can be propagated. In magnetohydrodynamics there
are three different types of steady shock waves (fast and
slow magnetosonic waves and magnetohydrodynamic waves) as well
as two types of automodel-like waves (fast and slow magneto-
conic waves). Because of the difference in propagation velocity,
up to 3 waves of the aforementioned types can propagate in

Card 1/3 each direction starting from the point of the primary explosion.
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The Sylitting-Up of a Small Explogion in Hasnetohydrodynani

The initial explosion is characterized by 7 rarancters. Ag each
wave ig characterized by a fparaneter, the initial exploeion
ije eplit up into 7 waves: three of then move towards the left,
three to the right; and onec remuins imrmobile. It is necessary
that in each direction waves of three different types develop
first, a fast magnetosonic wave (shock wave or automodel-like
wave), followed by an Alfvén (i1'fven) shock wave, and be-
hind the latter a slow magnciosonic wave (shock wave or auto-
nodel-like wave). The problem consists in the suitable selec-
tion of the amplitudes of these 7 waves., 80 that transition
from the state on the left of the primary explosion to the
state to the right of i can bhe performed. For reasons of gregter
simplicity, the authors confine their investigation tc a very
gmall primary explogion, in which case all gecondary discon-
tinuities are small ae well, The relaftions between the dig-
continuities of the magnetohydrodynanic gquantities in the
automodel-like and shock waves are the sare as hetwern the
plitudes of the corresponding lincarized wave . These rela-
tions are given for the following waves: Mapnetosonic waves,
ilfven shock waves, contact-discontinuity. Phe sum of the dis-
Card 2/3 continuities of each magnetohydrodynamic gquantity on the 7

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001031130003-9"



"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001031130003-9

50V,/56-35-5-39/56

The Splitting-Up of a Small Explosion in Marnetohydrodynanics

ASSOCIATION:

SUBMITTED:

waves formed is equul to the prinary discontinuity. In this
way 7 equationg with 7 unknowns are obtained, by solving of
which it is possible %0 calculate all digcontinuities, The
authors thank Professor A. I. skhiyezer for valuable advice.
There are § references, 4 of which are Soviet.

Fiziko-tekhnicheskiy institut Akademii nauk Ukrainskoy SSR
(Physico-Technical Institute of the Academy of Science%
Ukrainskaya SSR)

June 30, 1958
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Syrovatakiy, Nzscov, pp 4543 ’
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AUTHORS: Akhiyezer, A. J., Lyubarski G. Ya., Polovin, R. B.

TITLE: Simple waves in magnetic hydrodynamics

PERIODICAL: Referativnyy zhurnal, Matematika, no. 8, 1961, 56,
abstract 8B244.("Vopr. magnitn. gidrodinamiki i
dinamiki plazmy" Riga, AN Latv S5SR, 1959, 151-157)

TEXT: The authors describe a method for finding out simple
plane waves with a finite amplitude of oscillation in magnetic
hydrodynamics. The basic system of eguations of magnetic hydrodynamics
is schematically represented in the unidimensional case in the form bf"

n 'éuk Qqu,

Xik(u) 57 * Tix (W) Fpr =05 i="12...5m, (1)

k=1
where u is the totality of the hydrodynamic parameters, Xik and Tik --
certain functions of u . The authors interprete all the functions Uy

2s functions of one of them: u = uk(u1(x)t)), substitute this into
card 1/2
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Simple waves in magnetic . . . €111/C333
{1) and obtain a system of ordinary differential equations for the

determination of uk:
du 4%”—
k
=0, (u enos un)

3u A ML :
The form of the functions Uk is determined from the known solutions of
the linearized system of equations (1). Simple plane waves with arbi-
trary amplitude of oscillation are investigated. In the domain adjecent
to the constant flow the authors prove the uniqueness of the plane

wave solution of (1).
[ébstracter‘s note: Complete translation:]
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26. 1410
AUTHORS ; Akhiyezer, A'I"~LMEEEEEEEXL_9'Y3" Polovin, R.V.
TITLE: On the theory of plain and shock magnetohydrodynamical waves

PERIODICAL: Referativnyy zhurnal Mekhanika, ro, 8, 1961, 3-4, abstract 8B17
("Tr. 2-y Mezhdunar, konferentsil po mirn. ispol'zovaniyu atomn,
energii, 1958, T.l. Yadern. f£1z.,", Moscow, Atomizdat, 1959, 213-220)

TEXT: The authors point at the existence of plane non-stationary plain
magnetohydrodynamical waves, each of which propagates in an immovable gas with
one of the velocities of small disturbance propagation. It is shown that phase :
velocity within the wave increases with increasing density, if the following QZ\

relation is fulfilled: 2
a_El > 0
Op< P /s

where p is pressure, £ is density, S is entropy. The interaction of magnetohy-

drodynamical shock waves with plane waves of small disturbances is considered,
Tt is concluded that the necessary condition for the stability of a wave is as

Card 1/2
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On the theory of plain and shock ,,, A001/A101

follows: velocities of gas behind the wave and before 1t should be such that
the number of small disturbances of various types diverging from the wave to
both sides should be equal to six, By analyzing the shock adiabatic curve, it

is established 1in magnetic hydrodynamics that in media in which relations
2

G 2).72Gr)

d p? Pls oT f

are fulfilled, shwk & waves 8ccompanied by entropy growth are compression waves,
It 13 concluded from the equation which relates the magnitude behind the shock

wave to that before it, that magnetic field in the wave varies depending on the
relation between densities and velocities,

A, Kulikovskiy

[Abstracter's notes Complete translation]
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Phase Transitions of the Second Order in Crystals with
Symmetry Tg (Fagovyye perekhody vtorogo roda v kristallakh
s simmetriyey T, )

Kristallografiya, 1959, Vol 4, Nr 1, p 121 (USSR)
An analysis is given of the space groups to which crystals
of the space group '1116l can pass by a second-order phase
transition. Examples are FeSz, CoSeZ, SnI4, ZrClq,
Pb(N03)2, PbP207. The theory was given by Landau (Ref 1).

According o this theory, there is, connected with each
phase transition of the second order, a certain unreduced
representation of the symmetry group of the erystal which
satisfies the determining conditions. Investigation of
the unreduced representations of the group

Tg showed that there are four such representations

connected by the vector k = 1/2(p_1 * by o+ b;) where
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gl, }22, _135 are reciprocal lattice vectors and three

representations connected by the vector k=0 . The
first four representations permit the transition

T? to C. and are accompanied by doubling of the unit

A

cell., The octher three retain the volume unchanged, One

is Tg to T s another is Tg to Dg;g and the third
) {

is either Tf: o ¢, or to Cy according %o the

thermodynamic potential @.

The circumssanze that one and the same representation can
bs connected with two different phase transitions shows
that there is the Possibility of the existence in the

(p, T) diagram of a line of first-order transitions
beginning as g point lying on the line of phase tran.-
sitions of the second order., In the case examined,

the line of first-order transitions separates phases

with sSymne try Cgv 4 . Along the line of

A ST R
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Phase Transitions of the Second Order in Crystals with Symme

QO

e
3
3

second-order transitions intersecting it, on one side
of the point of intersection, the transitions

Tg to Cgv take place and on the other side the

transitions >Tg to Cg . The lines of phase transitions
of the second order connected with other representations
cannot intersect in this way with lines of phase tran-
sition of the first order. There are 2 Soviet references,

ASSOCIATION: Khar'kovskiy fiziko-tekhnicheskiy institut
(Khar'kov Physico-technical Institute)

SUBMITTED: March 19, 1958
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1. Fiziko-tekhnicheskly institut AN USSR i Institut radiofiziki
i elektronild AN USSR, Khar'kov.
(Yave guides)
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Lyubarskiy, G. Ya., Polovin, R. V. S0V/56-36-4-45/T0
Lyubarsxly, B

On the Disintegration of Unstable Shock Waves in ¥agneto-
hydrodynamics (0 rasshcheplenii neustoychivykh udarnykh voln
v magnitnoy gidrodinamike)

Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959,
Vol 36, Nr 4, pp 1272-1278 (USSR)

In the present paper the authors investigate the fate of an un-
stable magnetohydrodynamic shock wave on the basis of the
simple example of a plane steady shock wave in a perfect gas;
the magnetic field is assumed, along both sides of the wave
plane, to form only small angles to the vertical on this plane.
The authors show that such a wave must necessarily disinte-
grate into several (theoretically seven) waves; among them there
are fast and slow plane magnetoacoustic shock waves and simi-
larity waves; Alfven discontinuities, and a contact disconti-
nuity. This paper consists of 4 parts. The first discusses

the problem and gives a qualitative analysis of the disinte-
gration of such an unstable shock wave. In the 2. part the
problem of the method of successive approximation in zero-th
approximation for a negligible tangential magnetic field is

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001031130003-9"
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On the Disintegration of Unstable Shock Waves in SOV/56-36-4m45/70
Magnetohydrodynamics

investigated. An unstable shock wave which is split up into

two discontinuities serves as a basis. In this approximation
the distance between the discontinuities formed does, however,
not change with time. In order to be able to explain the
possibility of such splitting-up it is, therefore, necessary

to investigate also the following approximation. Part 3 deals
with the problem of taking the tangential magnetic field in
firgt vapproximation into account. In this approximation the
primary shock wave is disintegrated into 4 discontinuities.

In part 4, finally, it is shown that if the tangential magnetic

field is taken into account, the distance between the discon-
tinuities formed grows. The process of the disintegration of
shock waves is thus connected with an increase of entropy.

In a stable shock wave there is no such disintegration. The
authors finally thank A. I. Akhiyezer, A. S. Kompaneyets,

L. D. Landau, and I. M. Lifshits for discussions and advice.
There are 1 figure and 12 Soviet references.

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001031130003-9"



"APPROVED FOR RELEASE: 08/31/2001 CIA RDP86- 00513R001031130003 9

il i S B A A AR AR A A AP

T R S T ) SESRIR ek

On the Disintegration of Unstable Shock ¥Waves in SOV/56~36-4-45/T0
Magnetohydrodynamics
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" AUTHORS: Lyubarskiy, G. Ya., Polovin, R. V. S0V/20-128-4-13/65

B ISR

TITLE: On the Piston Problem in MagneticiHydrodynamics

PERIODICAL:  Doklady Akademii nauk SSSR, 1959, 7ol 128, Hr 4, pp 684-687
(USSR)

ABSTRACT: The theorem of Chapman-Zhugs which remained a hypothesis for
a long time, was first investigated by Ya. B. Zel'dovich
(Ref 1) by detonation in a cylinder. The present investiga-
tion aims at & qualitative examination of the simplest piston
problem in magneto-hydrodynamics while the piston is moving
with a constant velocity. The motion of the substance ahead
of the piston must be more complicated in magneto-hydrodynamics
than in hydrodynamics as the state of the compressible con-
ducting fluid is characterized by 7 instead of 3 quantities.
The authors investigated the semi-space x> 0; it is filled
with an ideal conductive fluid which is in a magnetic field
and is at rest at the time t = 0. The fluid's state is char-
acterized by the density go, the pressure P, and the com-

ponents Hx’ Hoy’ Hoz = 0 of the magnetic field. The thermo-

dynamical state equation of the fluid is optional and the
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; j =2 _.?_) (._a_Z’_)

validity of the inequalities (ap" 3 S>O, 3T g>0

ig assumed. The fluid is bounded on the left by the piston
which is in the plane x = 0. At the time t the piston begins
moving with a constant velocity parallel to the Ox-axis. The
motion of the fluid will be deseribed by application of
similarity and therefore all quantities depend solely on

the ratio x/t. The developing discontinuity should be stable
as related to a splitting up. According to A. I. Akhiyezer,
G. Ya. Lyubarskiy, R. V. Polovin (ref 4), V. M. Kontorovich
(Ref 5), and S. I. Syrovatskiy (Ref 6) there are 3 types of
steady shock waves, i.e. fast and slow magneto sound waves
and Alfvén waves. Only the magneto sound wave can Tun ahead
(shock wave or a wave by application of similarity), followed
by the Alfvén wave and finally by the slow magueto sound
wave (shock wave or wave by application of similarity).Some
of these waves may be missing; there is a total of 17 variants.
But actually there only are 2 variants, a slow and a fast
magneto sonic wave in case the piston is moving against the
fluid and a fast and a slow ngelf-modelling” wave when the
piston moves in opposite direction. The Alfvén wave is missing
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in both cases., In this way the peculiar phenomenon of the
nelectrodynanic viscosity" is obtained. A tangential magnetic
field in magnetic gound waves does not change the direction
(L. D. Landau, Ye. M. Lifshits Ref 7; A. I. Akhiyezer,

G. Ya. Lyubarskiy, R. V. Polovin Refs 8,9). The tangential
magnetic field increases in fast shock waves and decreases
in slow ones. When the tangential component equals zero on
one side of the shock wave or of the magneto sonic wave ob-
tained by application of similarity then it jg parallel to
the tangential component of the pagnetic field on the other
gide. The density increases in shock-like magneto sound
waves and remains constant in Alfvéh waves. The tangential
magnetic field turns in an Alfvédn wave about an arbitrary
angle without changing its magnitude. The corresponding
mathematical relations are written down and briefly discussed.
The authors express their gratitude for the suggestion of
the theme to L. I. Sedov, to A. I. Akhiyezer and A. S. Kom=-
paneyets for discussing the results of this investigation.
There are 13 references, 12 of which are Soviet.
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technical Institute of the Academy of Sciences, UkrSSR)

PRESENTED: May 27, 1959, by L., I. Sedov, Academician

SUBMITTED: May 16, 1959
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LYUBARSKIY, Grigoriy Yakovlevich

The application of group theory in physics. New
York, London, Pergamon Pre:: 1,)11960.

ix, 380 p. diagrs. es.
= Tr;nglatgd from the’original Russian: Teoriya Grupil

i Yeye Primeniye v Fizike, Moscow, 1957.
Bitliography: p.375-380.
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[Evolutional discontinuities in magnetot'vdrodynamics] Evo-
liutsionnye razryvy v magnitnoi gidrodinamike. Khar'kov,
Fiziko-tekhn. in-t AN USSR, 1960, 824 p.  MIRA 17:3)
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[Theory of simple waves] K teorii prostykh voln, Khar'kov,
Fiziko-tekhn, in-t AN USSR, 1960. 40-43 p. (MIRA 17:1)
(Shock waves) (Magnetohydrodynemics)
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[The piston problem in magnetohydrodynamics] Zadacha
o porshne v magnitnoi gidrodinamike, Khar'kov, Fiziko-
tekhn. in-t AN USSR, 1960. A40~43 p. (MIRA 17:2)
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[Kinetic theory of shock waves] K kineticheskoi teorii
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(Shock waves)
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26587 D274/D303
246734 ;
AUTHORS: Lyubars'kyy, G.Ya., Nekrashevych, O.M. and Rozents-
“veyg, LN

TITLE: A semi-empirical method of calculating the acceler-
ating system of a standing-wave linear proton-accel-
erator

PERIODICAL: Ukrayins'kyy fizychnyy zhurnal, v. 5, no. 3, 1960,
308-316

TEXT: This investigation was conducted in connection with the
design of the linear proton-accelerator at the Physico-technical
Institute of the AS UkrSSR. & semi-empirical method was chosen
because neither a purely theoretical, nor a "¢rial-and-error' method
would satisfactorily solve the problem. The macroscopic properties
of the field in the n-th section of the accelerator are character-
ized by the mean intensity of the electric field:

E- L gEzdz (1)

Card 1/5
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the integration being carried out over the segment Ly of the reson-
ator-axis which lies in the n-th section. In the following, Lp
will be called the period of the accelerating system; Ln increases
with n. 1t is assumed that E = const. 7This can be achieved in
practice if the increase in Lp with n is compensated by a corres-
ponding change in other geometrical parameters of the drift tubes;
the position of the adjustment discs was chosen as such a par

The method involves the following assumptions: a) By dividing the
resonator (by means of metal plates normal to the axis) into isola-
ted sections, S i ntains only one drift tube,
and if the position of the adjustment discs is chosen so that the
natural frequency f of each section is the same, then it is possible
(in the ideal case) to obtain E = const. along the entire resonator,
f being its natural frequency; b) the fulfilment of condition E =
const. can be checked by measurin agnetic field strength near
the peripheral surface of the resonator; homogeneity of magnetic
field at the periphery is an indication of the 'macroscopic'’ homo-
geneity of electric field at the axis; c¢) due to the very small
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ratio between the radius of the drift tube and resonator radius,
the electric field in the accelerating gaps does practically not
differ from the electrostatic field which would arise between the
drift tubes as a result of a potential difference EL; the electro-
static field can be gimulated by an electrolytic bath. The motion

of the ion beam in the accelerator involves the coefficients:
L

—

2
a=i S E, (z)sin 2f% dz, B = 1 S E,(z)cos 2912‘@- dz. (2)

L
- L

2

T is the period of the accelerating field. It is assumed that the
proton traverses the path L during 7. Lquations are set up for det-
ermining A and B; these equations involve an experimentally deter-
mined function (by an electrolytic bath) and two integrals which

.

were graphically calculated by means of the smsler planimeter. The

Card 3/5

AP :
PROVED FOR RELEASE: 08/31/2001  CIA-RDP86-00513R001031130003-9"



A!:PROVED FOR RELEASE: 08/31/2001 IA-RDP86-00513R001031130003-9

AR SR y y
R RSN R SRS I R IR L
¥ - o L B = S R T SO NE T N TGN e -
i

26587 S/185/60,/005/003/002/020
A semi-empirical method... D274/D303

length of the drift tubes was calculated by:

dip _ e EM2 = B
V g + B2 cos g = 0.489.10-4F 2 6y cos¢ g (10)

dn © ¢
where A is the wave length, ¢ - the ion phase on its passage

through the middle of the gap, Yg - the synchronous ion-phase.
The choice of ({JS is not only limited from below: pg> 0, (the

condition for phase stability), but also from above: ¢ < Pg crit.
(which is the condition for radial stability); an equation is given
for determining ¢ g crit, 28 well as a graph with the dependence of
$s crit. on L. The value of ¢  was taken as equal to %‘Ps crit.;
the graph shows that Pg erit. is smallest at the first tubes. A

concrete example is given illustrating the method. First E is
found and then L. The dependence of L, on n was found to be nearly
linear. There are 12 figures and 2 Soviet-bloc references.

"
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711300 (aiso 1006) B125/5204
AUTHORS: Kreyn, M. G., Lyubarskiy, G. Ya. (Odessa, Khar'kov)
_yubarskiy, G. Ya

TITLE: The theory of pass bands of periodic waveguides

PERIODICAL: Prikladnaya matematika i mekhanika, v. 25, no. 1, 1961,
24-37

TEXT: In the present paper, periodic waveguides are investigated. The
propagation of an acoustic wave with the frequenoy () in a waveguide is

2
described by Alf + %lf =0 (0.1). Here, Y is the velocity potential
(¥ = grad l’), ¢ = c(x,y,2) is the velocity of sound. On the boundary
of the waveguide # = 0 (0.2) holds. Here periodic waveguides

(period 1) are investigated; such a cell is assumed to be a wavaegulde
filled with a homogeneous dieleotric and bounded by two metal surfaces
¥y =, (x)y, 7 = yz(x) (-0< x €w0)., Electromagnetic oscillations are

investigated, for which Eq. (0.1) also holds; ¢ is then the velocity of
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light in the dielectric. Frequencies w1(k)<w2(k)< oo L (K)o
vee, Imk = 0 are %o be determined at which (0.1) has a solution of

ikx
the type Y(x,yyz) = @ o(x,702) 9 G(x+14¥92) = ¢(x,y,2) and
satisfies the boundary conditions (0.2) (problem A1) (problem A2) (0.3)

respectively. The frequencies un(k) are periodic functions of k with
the period 2n/l. The interval passing through from wn(k) at a variation

of k between O and n/1 is called n-th pass band. A gingle "cell" V
of the waveguide is assumed to be bounded by the smooth surface S and
the surface S'. In all points n (?,T)’,f) located on S, and the correspond-

ing points (g+1,YL,£) c:on Sty 4)0(§+1,"L,§) = eikltf(f,tl,§) ,
3%1- q>(§+1,‘q.3) = ei 1 %T(E,"I,Q (1.1) holds. The natural frequencies

wng (k) of the gelf-adjoint boundary value problem have minimaximal
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1
I,{u
u1,o--|un_1) (u.Lu1,...,un_1) 2 S
From (1.3) there follows: 1) The () (k) depend monotoniocally end
continuously on g(x,y,z) = o-z(x,y,z). The increase 5“’112 (k) due to Jf

Sk»z(k)
L £ sup Se(x,y,2 . 2) Every deformation

properties: c.)nz (k) = max inf (1.3).

satisfies

wn?(k) X9Y¥12 9 X302

neither changing V nor decreasing the period of the waveguide surface
increases all eigenfrequencies w (k) of:the problems A2(S) and A,.

3) l..)n is a prime number, and. the corresponding eigenfunction is positive
within V. The eigenfrequencies of the problems A'i(s) and A;(S) (1 = 1,2)
are -expressed by SZin(s) and @; (5). Also these frequencies have
minimaximal properties. @ (5)<§ un(k)an(s) (2.3) holds. This has
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peen derived already in 1946 by V. V. vladimirskiy (Ref. 5) and somewhat
later by T. M. Karaseyl and G. Ya. Lyubarskiy (Ref. 6). For the first |
pass band w1(n/1) = 521(6) holds, its upper limit is & " g-wave"

(i.e. the frequency co1(n/1) correspgnding‘tb the oblique periodic
function ?1(x,y,z,u/l)) and its lower 1limit is the frequency e« ,(0)
corresponding to the periodic function ?1(x,y,z,0). The function
%[s’(x,y,z,k) + t‘(—x,y,z,k)] = (y,z) cos kx , &t k = x/1 is a n-wave.

Pheorem 2.2: The cylinder C with the volume V is assumed to have &

cross section x = const of constant gize and form. The cylinder is

assumed to be bounded by the two parallel surfaces S and S'. The first
2

natural frequency w1(s) of the problem B¢+ 2( ) =0 ¢=00n
. C \Y¥»2
S and S' assumes the lowest value, if § is the normal gsection of the

cylinder. For the group velocity
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1 | | ‘?n
dk T 2w (k ) S(‘j k)3 S(‘fn’k) = 2{@ g j’[)n—&x 9 -\dydz (3.3)]

i

|

H

!

!

_.hblds. Further, the estimate (3 4a) holds, which means that the group \’
’;

?

t

velocity is not grea.ter than the greatest local signal velocity.

\< mJ.«p,.) S,“"" 7z "”<W“(§l%l’dvg lgrad%l’dv) <

' < WSI%\W) <mnxc(x,y,z) (‘5“1('\/) ,
; Herefrom if follows for the width of each pass ‘band “that . l
LAy <L -.f{- max ¢ (x,y’,z) (3.6). For the collisions of the multiplier

: ; XyY7
- i viz. the following theorems hold among others: Theorem 4.1: The
. multipliers 51 (cv) are symmetric to the unit circle if w is real.
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Theorem 4.2: The SJn(w) are symmetric to the real axis. Theorem 4.3:
The multiplier 9n(w) cannot leave the real axis towards the unit

circuit as long as it does not meet another multiplier. Finally, the
1imits of the first pass band are estimated (formulas 5.5, 5.6 5.9,
5.10, 5.11, 5:12), and in the appendix (¢ 6) the analyticity of the
functions wn(k) are investigated.

=B+ [2 Y/ (kv
v v
Ws (5.4) cnenyer, 4TO . . .
o’ (ilt_) > iﬁf'J:(u)'«{ + Mju i’}d” ) >

'>m!ninf(l§{‘%:—.|’ +Mlup}dz [ §.|u|= 7(7"3‘7)‘) (5.5)
. 0

wn) w %y

L

8

i
i
:
3
1
H
§
1
i
{
H
!
i
1
t
;

"y - — i o

(_?_y_
0z

' ]g;r}dydz /§|v|2dydz) (5.6)
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Ji (uly,’s) C‘kz)‘= inf é’ (fgradu w2 P+ Ku F}dyd: 4
‘,l (“ (yv ‘)) .

u T
| §|u(y,1)|l[ L S—;;T’?W]dydl

' ©;? (]‘)< inf

©.9) .

t M. I. Vishik and L. H. Lyusterik are mentioned. There are 3 figures and
i 11 references: 10 Soviet-bloc and 1 non-Soviet-bloc.

{ SUBMITTED: July 16, 1960
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AUTHOR: Lyubarskiy, G.Ya. (Khar'kov)
Wubarat iy, Zei8e
TITLEs On shock-wave structure

PERIODICAL: Prikladnays matematika i mekhanika, v. 25, no. 6,
1961, 1041 - 1049

TEXT:; Discontinuous solutions for the hydrodynamic- and magnetohy-
drodynamis equations are considered, whereby the discontinuities
zre divided into "allowed"- and "unallowed" discontinuities. There
are 2 methods for distinguishing between allowed- and unallowed
discontinuities. Below, this problem is considered in connection
with socalled dissipative systems of equations. It is shown that
+he condition for stability of the discontinuity (with respect to
resolution into several divergent ones), is the necessary condi-
ti1on that a unique shock-wave should correspond to the discontinui-
ty. It is ascertained in which cases the shock profile contains dis-
sgntinuities. The quasilinear system of type

Card L/7 )(
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auf 3
TE + 3% Aj(u) = dj'lpj(u) (3 = X5 cevs n) (1.1)

55 considered, where A and W are differentiable functions. The con-—
gi+ions are stated under which system (1.1) 18 dissipative. This
meaus that nct a single root w = w_ (8 = 1, 24 +<.y n) of the equa-
ticn :

d
~~
€
~
S’
t

= : 0 . B o -
det / 1“’535 - ikAja(u )- o'jsz(u )/ =0 (1.3)

1ies in the lower half-plane; in addition, if all the coefficients
7 are positive and finite, then no roots are found on the real axis
=ither. Those solutions of system (1.1) are considered, which are
shock waves with constant velocity U, propagating without change
-n their form. Such solutions depend@enly on € =x - Ut and satis—~
fy the systenm of ordinary differential equations

d
-7 —Zé N WCOERAACY (2.1)

Car‘ 2,1 :ﬁ
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in additiong these solutions approach certain limits uw'e M and ue
M, if §—>00 and 1im du/d8 = 0 1f € —» +0 . Such golutions are
called by the author transient solutions. The condiytiorigs ascer-
tained for the existence of & transient solution. ystem (2.1) is
iinearized; thereupon the transient solution u(g) is expressed, for
large negative €, by a lineal combination of type

0. 2T exp Vo - g, (2.5)

and for large posivive %, vy

i 2 ,
R + + r
n o=~ T } c, b )exp’\?r + 5. (2.6)
T=1
Ssiut.ons (2.5) and (2.6) can be sontinued to the point ¥ = 0. At
+his point, the (n+l) conditions

Card 3/
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u {~0) = u, (+0)s u5\—0)1a=na(+0) (8 = 1y

v.e, 1)

To satisfy these gonditions one disposes of

should be satisfied.
. The sought-for condition

p* parameters C,.* and p~ parametere C,
for the existence of a unique trensient solution is

P .;.Q = n - 1o (2-7)

The problem gmounts o establishing ths connection between this
ccndition and the condition for stability (with respect YO resolu-

tigzn) of discontinuities: - +nt o= n =1, where n—(n*) denotes the
runber of phase velocities VE(VB) which are lower (nigher) $nan the

veiocity U of the wave front. This parely algebraic problem is sol-
vad by using certain specific properties of dise&pazive systems.
Tcgether with system (1.1), a number of auxiliary;systems are consi-
dered. Purther, Withem's theorem is proved. Tne proof involves the

equasion

w(¥) 2 By () 41 L gy (V) < O (34

Card 4/7
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g8 system (1.,1) is dissipative, all the roots V of Eq. (3.4) ere in
the upper half-plane or on the real axis. Further, the shift of

the roots ¥ of .
~

U+ Ay o
Di(v, U) = det\ ‘ ".j- () . \ =0, u® =u
. ‘ (—Udy,+ Ay o N v —6pbye (8°)

N~— e e e
in the complex plane is considered, when the perameter U varies
along the real axis. From the definition of ])l it follows that

(4.2)

(2.4)

e o et e

P n
“pi 0 =8,0 I (=9

- jmm41

e =

i : :

. therefore, ¥ =0 is a solution o7 tne equation Dy (v, U) = 0 if and.
only if U coincides with one of the phase velocities

0 o 0 o _

VST < e <V (4.3) o

of the system (C°) of lowest rank m. The number of roots v(U) which ;.
are found on elther side of the imaginary axis. changes only if U : :
passes through the phase velocities of the gystems with lowest- and X

Card 5/7
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I
t
[
1
?
i
{
nighest rank respectively. The conclusions of this section are sum- a
marized by formula

Lo, w0) = L(-00)+ n°(U, v0)- (U, u°) | (4.4)
where n® and n¥ are the number of phase velocities v® and Vv, re-

. spectively which are lower than U. BX means of formula (4.4; it 1s
possible to calculate the sum p= + p*3 from (4.4) follows
. - +_ 80 8* *
p"+p  =n+bn - 0On (4.5)

where
§n° = n° (U, ut)- n° (U, u), Sn” = n*(U, uh)- n*(U, u ).
Continuous shock profiles and profiles with discontinuitieg: On thg
besis of the mutual disposition of the phase velocities Vj and~Vj
"and of the velocity U, it is possible to ascertain the condition
for the existence of a unique shock wave, corresponding to a given
discontinuity; the relevant necessary condition is _

‘ n® = 1 (5.2) .

Card 6/7
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There are 18 references: 12 Soviet-Dbicc and 6 non-Soviet-bloc. The
4 mast recent references. the Englisb-language publicatiors read%
as fallows: CoS.S. Ludford, The structure of magnetohydrodynamic
sho2k in steady plane motion. Jo. Fluid Mechanics, 1959, 53 G.B.
Wnitham, Some commenis on wave propagation and shock wave structure
with application %o magnetohydrodynamics. Comm. Pure Appl. Math.,
1959, 12, no. 15 P.D. Lax, Hyperbolic systems of conservation laws
1I. Comm. Pure Appl. Math., 1957; 19, no. %: I. Bazer, Resolution
of initiali shear flow discontinuiTy 1n oue dimensional hydromegne-
tic fiowe. Asirophys. J.y 1958 129, n3. %. ’

SUBMITTED: Juiy 9y 1961
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MR
AUTHORS s Akhiyezer, A. I., w@y_l__g;_y_gﬂ., Polovin, R. V.

‘TI.TLE: ' Stability conditions of the eleotron distridbution function in

the plasma

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 40,
nO. }’ 1961’ 963_969

TEXT: The authors deal with the problem of the stability of the electron -
-distribution funoction toward plasma oscillations. The behavior of these
. functions at t—w (t-time) is determined by special points of their

~ Laplace transforme ¢ and fp with respect to time (p = iw, @ - complex

oscillation frequency). In the free plasma ¢ _ and fp are connected by |

fp(u) - (p+i}<u)'1{g(u)+ikem'1tppfc"(u)} (1) where u is the projection of the '
electron velocity on the wave vector Tc', fo(u) the initial function of the !

 distribution of u, and g the initial value of £(u,t). The necessary and
sufficient condition for the stebility of the distribution function Fo(v)

Card ,1/7
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3

.(“’o plasma frequency) in the upper semiplane 8 at an arbitrary value
k(k> 0). The criterion for the stability of the distribution function

"fo(u) has the form D ey du

_LT:,; <0, folu)=0,

fo{ug) > 0. (8

. from which it follows that a distribution function having only one maximum

is stable.
Phya.Rev.Lett.,j_,411,1958).
the funotion will not be stable.

This stability condition was observed by P. L. Auer (Ref .73
If the distribution function has two maxima,
A further ocondition is that any

' _spherically symmetrical distribution function Fp(|v]) which is nowhere

e g amn—— we

vanishing is stable. Since -

’

PR R

o= § Eoh vy = 2o P VBT sty (|

holds, where vy is the velocity component of the electron which is

- Card 2/7
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:n:péfﬁéhdidular to ¥, £1(u) = -27uF (l [) 15 obtained. Hence (5) takes on the. :
form AT S f 7 f
. 2:!% —f‘—_'—u—-dll’:;’—z'.. : () v ]
- 00 . . X :

SR - . 2 - ; ' ,:

from which o5 g Mdu 23 isFy (| s]) = o . (8_) ,

0 N . '
- 00

‘.‘.follows. The stability condition leads to the fulfillment of the in- ' a
| equalitys - g F ([ul)du 0. 1If g(f) is the Fourier component of the

-0 © : y ;

' function f'(u) - j g(f)eif -df it can be represented in form .

| =—{ve—0r9@®d, |
40 , Sw AL

o _ 4@ = { B da) B
A} Cgrd 3/7 : , i.
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“if the distribution function is stable. Here d(A) is an arbitrary con- '
tinuous non-decreasing limited function. A certain stable distribution /
function corresponds to each of these functiomns. Representation (10) was

_obtained by A. I. Achizer, G. Ya. Lyubarskiy (Ref.3: Tr.fiz.otd. fiz.-mat.

- f-ta KhGU,5, 13). Vith a sufficient length of the plasma wave and a

sufficiently strong megnetic field H the dispersion equation has the

following form: oL o 1 wucos‘e fo(u)du
e — jw 5 + , .. | i
w}sin® 0 F " v - S .'
%m S (XW—@+WH-xw—m—m )fdde=0. 12 :

where ) = |kcos@| and © are the angles between Kk and ¥ and ty = eH/mc the

electronioc gyrofrequency. In the following,

U—3s—Ss

GH(S)ES (coslG+slnle] u—s+m)f.(u) du—._{",' (13

— 0

sy =lon|/x.

Card 4/7
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is obtained. The necessary and sufficient condition of stability of the
distribution function fo(u) is given by the faoct that the roots of (13)

must not 1lie in the upper semiplane. If 8 is real, the real and the
imaginary part of the funotion GH(s) ie given by

£ the funotton Byle) Yo LT i)
ReOn(9 = costt § B+ | L0 In| = |

' T (a)
_.Im Gy (s) = n cos? 0f, (s) +"Tﬂ— §' f, (u) du.

. =8y ‘
In this oase the distridbution function 1is stable if for all values s for
which Im GH(s) =« 0 the real part Gn(a) is negative. An even distribution

function is stable if it has a single paximum (for n=0).

Lod N (-4 0
fo (W) du | feE w,L[VM]sﬁz (17)
8 B—8 +-51_k£c°50 Sm:T:-_i du ,}2:', ol
- OO -
is obtained for the dispersion equation for high-frequency plasma \}Z
oscillations vhere fo(ug is the initial function of the electron distribu-

card 5/7
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tion and © the angle between ‘l_c)and 30. The stability condition of the
distribution function f&(u) is obtained in the form

fo)du  neBy :
B = - L AUASY (18)
— 0 . . [
where u, are the roots of equation

) 40 B8 ams <o, (b)

The authors thank K. N. Stepanov and A. B. Kitsenko for valuable advice
and assistance, L. D. Landau and M. A. Leontovich for discussion.

Ya. Faynberg and B. Ya. Levin are mentioned. There are 10 references:
6 Soviet-bloc and 4 non-Soviet-bloc. ' Phe four references to English-
language publications read as follows! F.Berz.Proc.Phys.Soc.,B69, 939,
1956; P. D. Noerdlinger. Phys.Rev.,j_l_B_,879,1960; 0.Penrose.Phys.Fluids,
_3_,258,1960; P.L.Auer.Phya.Rev.Lett.,_]_,411 ,1958.
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ASSOCIATION: Fizikc-tekhnicheskiy institut Akademii nauk Ukrainakoy 3SR
(Institute of Physics and Technology, Academy of Sciences,
Ukrainskaya SSR)

SUBMITTED:  October 27, 1960
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Kinetic theory of shock waves. Zhur. eksp. i teor. fiz. (:gRA Le7)
no.4:1050-1057 Ap *6l.

1. Fiziko-tekhnicheskiy institut AN Ukrainskoy SSR.
(Shock waves) (Gases, Kinetic theory of )
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AUTHOR s _Lyubarskiy, G. Ya.

TITLE: Construction ot transitional solutions to non-linear
equations

PERIODICAL: Akademiya nauk SSSR. Doklady, v. 40, no. 6, 1961,
1255-1258

X (
TEXT: The solution y(x) of the equation y'n)(x) = P{x,5s ¥'yooe

I n-1)) is called transitional, if it cc_)nverg?ﬁ)for x = - o and
X - + © to certain limits a, and a, and llm+ y (x) =0, k =1,2,..
I KEX) n. X‘) - o
(0)
Let q1<< o, a, > 0,y = 0.
Considered is
P (L) v+ fxy) =0 (2)

n n-1
where Po(v) =a v +a V4 a v (31 < 0,8 # 0). All roots

of Po(\? ) = 0 be real and cimple. Let a (> 0) and a+(< 0) be numbers

such that P (V)= P (V) + a =0 also possess only real simple roots.
cera 1/7 2 °

e
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It is put f(x,y) E G(q1 > q2), if the following conditions are satis- ,
fied: :
1) there exist p, < q, and p, > g, such that f(x,p!)é/ 0(- o< xz 0) VV
and f(x,pz) <£0(0< x < 00), where p,a_ = Ps&_ )

2) inD (- w<x®0, p, Ty = 0) and D+(Oﬁx <xp, 0 y=< p2)
f(x,y) is continuous in y uniformiy with respect to X and y.
3) £(x,0) > 0, -0 < X <®.

f(x,yz) - f(x’yl) < a, (ny1)a (x,yz) € D ;

Xe
4 yz - y1 <8+s (_xgy1)a (x’yz) - D_A‘*

5) with respect to y there exist uniform limits

£( - ®,y) =1lin  f(xy) (p, £ vy = 0);

X -
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: f(w, y) =lin  f(xy) (0& y % p,).

XD + @
6) The function f( - ®, ) f( o, y) possesses the only zero
y = q1(y = q2) on the interval (p1, 0) ((o, pz))..

Let S be the set of all continuous functions ¢ (x) on E.« ® , 0:] and
0, 7] such that the points (x,y = w(x)) lie in D = D_ + D, for all
(-®0< x € ®),

The function @ € s be called steeper than «’026 5 if @, - @, € s. J(
Let JLO be the least steep function and COO the steepest function .
among 2ll ®@(x) € S. Let o
Hd (x) = S K(x,8) P (s, w(s)) ds,
- 00

a . %go

where P(x,y) = ya(y) - £(x,¥), a(€) =[ a. &£ 70
o+
card 3/Y
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and K(x,s) the Green function of the linear cperator Po(d/dx) + aly(x)),
satisfying the conditions K( Y >, s) =KO0.,3) ~0(  om<es < ®).
Theorem 1: If £(x,y) € G(ql’ q2) then (A) possesses in § at least one ‘J]/

transitional solution. Among the transitional solutions of (a) (if
there are more than one) there exists a stespest one w(x) =

= lim ®" (Do(x) and a least steep on2 Ll(x) = lim i fl.o(x).
n->»o n = ©

Theorem 2: If £(x,¥y) € G(qT, q2) in (A) is replaced by f (x,¥) »

L 0 0 0 0 .
7f(x1y)((x!y)6 D, f1G G(q)s Q_Z)’ ‘il._' € q.;!-; q2 2 q2) then the
steepest solution and the least steep ons w(x), L1 (x) become steeper.

Theorem 3: If f only depends on y, f - f(y), if it satisfies

a (y9:) 9, € vy =0,

f >0 < =< f <
(y) ! q1 ¥ q2, (y) a+(Y"Q2)v 0= y =< QQ'

Card 4/%
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and if it is continuous on C Q- qz']. then (A) possesses 2a monotone
transitional solution.
Let £(x,y) = £(¥) +¥ (X)@G(q1, qz); f(y) be monotone on (py> 0),
(0, p2) and satisfy outside of thé j‘.nterval oLy = [
(q1 <w<0< P < q2) the condition
£(y,) - £(y,)
Yo = y1

yd, «< iy, %0, < A (6) v‘/

; - .
where 4 > 0. Then (&) possesses & unique solution in S. get 0I’(f) be
the set of all functions Y, for whi{;; fly) +y ()€ G(q1, q2)1 y
c d the solution
° ° . To ever € Y (f) let correspon
of (A): y(x) = TY(x).
Theorem 4: The operator T is continuous, if one takes y(x) € s and

gy(x)e,t}f(f) to be elements of the space C{- ®. ©),
card 5/%
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Theorem 5: The equation P (d/dx)J + f(y) + Vv(y) = O possesses a transi- K
tional solution in 8, if 5
1) f(y) is defined on g:p y 0} end | 0. p 1 being continuous and 845

2 #
monotone satisfying (6 _

f(y)-f(y < 85 Y. ¥, € 0
2 1 2

f = f =0

3) V(y) »O (q1 € q )5 V(¥) = 0 (v £(a, 1))

4) V(y) being continuous inp, € ¥ < 08nd 0=£y < p,

5) max V(y) € ~ f(py), max V(@) & - f(p,)
P <y <0 0= y< p,

Theorem 6: The equation P (d/dx)y + fly) + € q)(y,y' (n"1')) = 0

possesses & transitional solutlon, if f(y) satisfies the conditions of

Card 6/?
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theorem 5, € > o being sufficiently small and ¢ possessing a bounded
-1
gradient in & certain.domain of Yo ¥'. oy y(n Y which depends on £(y).

The author mentions P, S. Uryson. He thanks J. M. Gel'fand, M. A.
Krasnosel'skiy, M. G. Kreyn, and B. Ya. Levin for advices.

There are 5 Soviet-bloc and 6 non-Soviet-bloc references. The four Y
references to English-language publications read as follows: H. Grad, ’Aay/
Ke 4

Comm. on Pure and Appl. Math., 2, 331 (1949); G. B. Whitham, Comm. Pure
and Appl. Math., 12, 113 (1959); W. Marshall, Proc. Roy. Soc., A 233,
367 (1955); C. S. S. Ludford, J. Fluid Mech., 5, 387 (1959).

ASSOCIATION: Fiziko-tekhnicheskiy institut Akademii nauk USSR
(Physicotechnical Insitute of the Academy of Sciences
Ukrainskaya SSR)

PRESENTED:  May 25, 1961, by M. A. Lavrent'yev, Academiciuan

SUBMITTED: April 26, 1961
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‘. AUTHORSs-  ~Akhiyeser, A. I., Lyubarskiy, G. Ya.,, Pargamannik, L. E.

TITLE: Dynamice and stability of charged particle motion in a linear
' acocelerator . o

" SOURCE: Teoriya 1 raschet linsynykh uskoriteley; sbornik statey. Fiz.- :
' tekhn. inst. AN USSR. Ed. by.T. V. Kukoleva.,- Moscow,
i Gosatomizdat, 1962, 38 - 80
) 1 N .
TEXT: The motions of a particle bunch in standing- or traveling-wave linear
accelerators are considered. The theory is based on the following assump-
tions: A certain "fundamental particle" travels.with the velocity op
through all sections of the accelerator at strictly predetermined phases g,
designated as synchronous phase of the section, - The initial conditions on
injection can differ from the initial conditions of the fundamental particle
in phase, radius, magnitude or direction of velodity. Studying the
stabilities of the longitudinal and transverae motions of the acoelerated
particle leads to differential equations of the form g +S2(t)g = 0 (2.1),

giwitth(t) positive or negative. FProm (2.1) the approximate equations
| Card 1/4 o : :
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¢hu =ay (k) g + a,,'(k) ‘ip ~]
T = @y (k) qa *l‘ gy (k) ‘h-} -~

are derived.

-

Formulating

b4
?

g = Arexp (i

ni
[
- S

H
-
3

ga = Byexp [l

yields the general solution of (2. 1)

1m0

CIA-RDP86 00513R001031130003 9
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(2.6)

-~

m_34“ﬁ"¢(2nm+ﬂ (2.11)3

' r"ir 2
A, -‘qu + (qzﬁz ) The differential equation g dt Lg1-%) + R (t)q = 0 has

the solution

. Card 2/4
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) g
('., = Akco‘(‘Ph'{ 0) =4, (“—Ey) X
—kJ) ..

o 1 AN
’3 x(‘,’—') cos(zﬁlf,-}-o). (2.16),

Qp f=l

I

} . . .
where S\ is the frequency of the oscillations. The longitudinal wave 1is
otable in the synchronous phase range 0<p, <n/2., 1In this range the

stability of the longitudinal oscillations decreases as the synchronous ‘
phase increases. The capture width Ag = ¢m 9, = 27y} :lfq><<1 Ay = 3%; q’m

is- the maximum, P the synohronous phase. "In’ the case of transverse

scattered particle does not escape from the acoeleration process. The , JL

osoiliations the non-relativistic frequency of the particles is '
Qi « G - (1/2)(1-p2)051mp8, and their relativistic frequency is

A

R - V1-p2 {c - (1/2)(1-pa)cuncp;§. G is the radial force exerted by the

' card 3/4
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radial foousing fields. When G>0, a positive synchronous phase exists, and

the longitudinal and transverse phases are stable pimultaneously. The
defocusing effect of “the space charge can be neglected when the effective
currents amount to a few hundred ma. Simultaneous longitudinal and trans- B
verse stability is simply achieved by foousing with foils. The foousing

 effect of a magnetron lens is descrived by G = (r/N)(eH/Zmo)?-m/mo; for \/L

protons, it is 1840 times greater than the foousing effect of a longitudinal ‘

. magnetio field. There are 14 figures.

' cara 4/4 ) o Y
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AUTHORS s w Nekrashevich, A. Moy Rozentsveyg, L. No

Deceased)

TITLEs - A aemi-empirical method of calculating the acceleration systen o
in a standing-wave linear accelerator N

: éOURCEz Teoriya i raschet lineynykh uakoriteley; sbornik statey. Piz.- .

. ) tekhn. inst. AN USSR. Ed. by I. V. Kukoleva. Moscow,

Gosatomizdat, 1962, 81 - 93

TEXT: The present semi-empirical calculation of a proton linear acceleratoi
(volume resonator exciting standing E01 waves) avoids the extremely diffi.

cult calculation of the field distribution’in resonators that have axially
distributed shielding tubes. These tubes shield the protons from the in-
fluence of the decelerating electric field. This accelerator was designed
and constructed between 1947 and 1950 in the Fiziko-tekhnicheskiy institut

* AN USSR (Physicotechnical Institute AS UkrSSR)., 1Its main problem is to

. _combine radial with longitudinal stability. Radial stability is attained by
nets at the front end of the shielding tubes. The resonator is subdivided into

Ccard 1/4 e .
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gections with one shielding tube each. According to A. M. Nekrashevich, the
. frequencies of these sections can be varied in a manifold manner by attach-
+ ing metal disos on the shielding tubes. The eigenfrequenoy of the section :
with the shortest tube and discs at the end is equal to the eigenfrequency
of the longest tube with discs at its center. The coefficients A and B in
the equations of motion of the ion beam are transformed to '

L

1 . 92: ) . ’
A= J 'E,(z)sin—zidz;

(2a)

! v e
1 4

=T j E,(Z)COS-Tz_'dZ. .

. -t ' ’ "
where L is the period of the accelerating system. The field in the acceler-
ating gaps is practically equal to the electrostatic field between the )
shielding tubes., It is, therefore, simulated with the aid of the volume
variant of the electrostatic bathtube, Measurements for L = 12, 16,...56 onm
give ' .
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